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Introduction 

Although subterranean waters are widespread, the study of their 
inhabitants (troglobiotic fauna) has been carried out only to a limited 
extent because of sampling difficulties. Collections from holes, caves, 
wells, and aqueducts give an indirect and incomplete view of the 
subterranean microfauna. Recent studies have shown that for an 
adequate picture we must investigate directly the less accessible 
subterranean interstitial systems (“Luckensysteme”) formed by 
earth clefts, cracks, fissures, and sand gaps (Jakobi, 1951). 

As a result of selection, troglobiotic species are highly modified and 
adapted to their environment. Such characters as small size, slender 
body, reduced limbs, and specialized modes of feeding and reproduction 
fit them for existence in the limited spaces of the interstitial habitat. 
Two groups with great plasticity, the Nematoda and the Copepoda, 
contain the greatest number of troglobiotic species. 

Among the subterranean Copepoda, the highly specialized Para- 
stenocaridae are of special interest because of their geographical 
distribution, their division into numerous species, the high degree of 
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sexual dimorphism, and their mode of reproduction (the eggs are 
deposited freely). As in the case of the crustaceans Bathynella , 
Niphargus, and Microparasellus , and the polychaete Troglochaetus , 
Parastenocaris reflects the amount of research on subterranean waters. 
During the past 30 years this research has greatly increased. Although 
the type of the genus, P. brevipes, was not described until 1913 (Kessler, 
1913), about 70 species are now known. It would not be surprising 
if this number should eventually exceed 100, inasmuch as the study of 
tropical interstitial biotopes is in its infancy. 

It is of considerable interest that until about 1950, tropical Para- 
stenocaridae were found only in water in the interstices of plants, 
whereas in Europe the genus Parastenocaris occurs almost exclusively 
in subterranean biotopes. Of the European species, only P. brevipes 
is known from both surface and subterranean situations. In recent 
years, however, several new subterranean species of Parastenocaris 
have been discovered from Africa and South America (Chappuis, 1952; 
1954a; Noodt, 1955). 

The following abbreviations are used in the descriptions and illustra¬ 
tions that follow: 


A.l 

Antennule 

P.1-P.5 

Thoracic legs 

A.2 

Antenna 

Exp. 

Exopodite 

Md 

Mandible 

Enp. 

Endopodite 

Mx 

Maxillule 

Benp. 

Base-endopodite 

Mxl 

Mxp 

Maxilla 

Maxilliped 

Fu 

Furca 
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Genus Parastenocaris Kessler, 1913 

Parastenocaris brasilibathynellae 9 new species 
Figure 1 

Female: Body cylindrical, cephalothorax considerably larger than 
any of the following segments, twice as long as third thoracic seg¬ 
ment; operculum concave centrally, well chitinized, without orna¬ 
mentation. Size varies according to method of fixation, normally 
about 10 times longer than wide. Body segments without ornamen¬ 
tation or other differentiations. Rostrum lacking. Furcal branches 
about 3 times longer than wide; the terminal bristles reduced to 
spines (sexual dimorphism), as in Parastenocaris hexacantha Kiefer 
1936, oval as seen from side, in contradistinction to male. Furca of 
the same length in both sexes, always a little shorter than the last 
abdominal segment (for details, consult figures). Mandibula a 
very small chewing plate, divided. Maxillule small and with rela¬ 
tively strong bristles. Maxilliped easily demonstrable, prehensile. 
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A.l 6-jointed, true second article absent, fused with first. First 
article forms a very strong trunk bearing the rest of the relatively 
small antennula. First article as long as the following three com¬ 
bined, and also as long as the furcal branches. Sensory setae on the 
third and sixth articles, like Parastenocaris bidens Noodt. The three 
bristles, situated at the inside of the first article, are very character¬ 
istic. A.2 witli relatively great allobase, much smaller Enp. and 




Figure 1. —Parastenocaris brasilibathynellac, new species. 


very vestigial Exp. bearing a small bristle; sometimes the Exp. cannot 
be found in spite of all care during preparation. 

P.l Exp. 3-jointed, Enp. 2-jointed, with two bristles of different 
lengths. Enp. a little longer than Exp. Length of second article of 
Enp. about half that of first, with small distal inner marginal bristle. 
Exp. with three well-developed and two rudimentary bristles apically, 
second article without bristles. P.2-P.4 each with 1-jointed Enp., 
varying considerabty in structure. Enp. P.2, with two terminal 
bristles, but only one on inner margin. Enp. P.3 lacking bristles. 
Enp. P.4 with one terminal and two smaller lateral bristles. Enp. 
P.4 about 8 times longer than wide, easily lost. P.5 spatuliform, about 
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2.5 times longer than wide, with three terminal bristles in a character¬ 
istic position; middle bristle always curves outward. Situated be¬ 
hind the limb base are tw'O symmetrical lunate disks, which can be 
seen very well after treatment with KOH and crushing. 

Length, 300-340 microns. 

Male: Basic form like that of female but with great sexual modi¬ 
fication on A.l, P,2 4, and the furca. A.l a very strong grasping 
organ, third and fourth articles fused, 2-3 times stronger than in 
female. P.2, Enp. broadened in middle, first and second articles 
of base separated, functioning like a joint. P.3 very modified, with 
simple Enp. easily lost. Exp. of very characteristic form; terminal 
article with two sabre-shaped bristles. The outer one sometimes 
is lost and cannot be observed. First article Exp. without bristles 
but with large adhering chitinized plates. Connecting piece (between 
the limbs) very strong. P.4 with grasping surface on inside of basal 
article of Exp., forming pincers. Enp. clamplike, very different from 
that of female. Furcal branches unmodified, with five bristles, 
terminal one enlarged near the base. 

Length: 340-370 microns. 

Types (deposited in the U.S. National Museum): Holotype male, 
USNM 104409; allotype female, USNM 104410; and two paratypes. 

Parastenocaris hurdi , new speeies 
Figure 2 

Female: Body wider in middle than at the ends, genital segment 
the widest. Ccphalothorax 6 times longer than second thoracic seg¬ 
ment. Last abdominal segment remarkably lengthened, almost as 
long as genital segment. Furca of the same length, about 3 times 
longer than broad, with six bristles. Operculum rudimentary, un¬ 
ornamented. Body about 6.5 times longer than width of genital 
segment. Rostrum lacking. Mouth parts quite reduced, but in 
general similar to those of P . brasilibathynellae . 

A.l 6-jointed; first article forms a strong trunk; second article with 
three very characteristic bristles on inner margin. 

A.2 with a strong allobase, Enp. small. Exp. or an equivalent 
bristle apparently absent, but a large sensory seta is present on the 
base. P.l Exp. 3-jointcd, the middle article without a bristle. 
Terminal article with three bristles of differing length. Enp. 2- 
jointed, second article with two terminal bristles, first article without 
a bristle; the two articles subequal. P.2-P.4 with 1-jointed Enps. 
Enp. P.2 with two terminal bristles, those of P.3 and P.4 with one 
terminal bristle. Enp. P.2 easily broken. P.5 about 2 times longer 
than wide, with four bristles. 

Length, 220 microns. 
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Figure 2 .—Parastenocaris hurdi , new species. 


Male: General form like female. In contrast witn P. brasiliba- 
thynellae , only A.l and P.3 show high sexual dimorphism; P.2, P.4, 
and furca are without or with only small sexual differences. A.l 
haplocer, third article with a large sensorial seta. Enp. P.3 very 
characteristic. First article Exp. strongly chitinized and curved, 
jointed to the second by a special articulation, second article bearing 
two sabre-shaped bristles of different length. 

Length, 220 microns. 

Types (deposited in the U.S. National Museum): Holotype male, 
USNM 104402; allotype female, USNM 104403, and two male para- 
types. 

Type locality. Lagoa, Santa Catarina, Brazil (cf. “Ecology,” 
p. 395). 

Named hurdi in honor of Dr. Paul Ilurd, Department of Ento-* 
mology, University of California, Berkeley, Calif. 

Discussion 

With regard to Parastenocaris brasilibathynellae , it is remarkable 
that A.l has only six, rather than the usual seven joints, and that the 
rostrum is lacking. The terminal article of Exp. P.l has five bristles, 
as in P. chelijer Delachaux from Surinam. The first article of Enp. 
P.l of P . brasilibathynellae has one inner marginal bristle, which is 
absent in many species, e.g., P . hurdi , P. brevipes, P. chelifer, P■ 
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fonticola , P.feuerborni, and P. vicesirna. Exp. P.3 of the male is very 
strong and modified, and appears to be 3-jointed. A subgenns should 
probably be established on the basis of the characteristic form of Exp. 
P.3 male; this would probably be more striking than the present 
division based on Enp. P.4. Unfortunately, however, the males 
of many species are still unknown. It is interesting that the structure 
of Exp. P.4 is very different in the two new species. 

Because many species of the genus Parastenocaris have been 
described on the basis of only one sex, and not infrequently from a 
single specimen, comparison of the two new species with those already 
described is very difficult, and it is impossible to determine the range 
of variation in the different characters. 

In Lang’s (1948) keys for the determination of the species of Para¬ 
stenocaris, the female P. brasilibathynellae runs to P. hexacantha , while 
the male comes to P. brevipes and P. jeuerborni. P. brasilibathynellae 
is so different from the other species that it is not likely to be easily 
confused. It is not possible to place this species correctly in the key 
of Chappuis (1958a), which is based on the form of Enp. P.4 male. 

The sexual dimorphism of the furca is very important, and in the 
Harpacticoidea two types generally can be distinguished: 

Mensural differences, of which examples occur in Eucanuella spinifera (female 
with shortened furca), Porcellidium viride (female furca much longer), Para- 
camptus schmeili (female furca secondarily lengthened), and Schizopera minuta 
(female furca secondarily lengthened). 

Fundamental differences in characters, of which examples occur in Paraphyllo- 
podopsyllus intermedins , Attheyella crassa, Huntemannia judensis, Parastenocaris 
trisaetosa, and P. brasilibathynellae . 

In species of the latter group, it is evident that it is the female furca 
that is modified. In the first group of species, although the di¬ 
morphism is more superficial, it is also clear from comparison with 
their nearest relatives that the female furca may be associated with a 
function of producing sexually attractive substances. Such sub¬ 
stances would be very important to animals living in the subterranean 
interstitial system. 

As mentioned above, Lang’s key leads to P. hexacantha Kiefer 
(1936), which has a furca similar to that of P. brasilibathynellae . 
Unfortunately, the male of P. hexancantha is unknown, but we may 
conclude that a similar sexual dimorphism exists. The A.l of P. 
hexacantha suggests that of P. brasilibathynellae, especially in the 
position of the two sensory setae, and the thoracic limbs have some 
features in common. We can, perhaps, consider P. hexacantha, from 
the Rio Serido, Brazil, as the surface form of P. brasilibathynellae , 
and P. trisaetosa Chappuis (1954b) from Madagascar may be a sub¬ 
terranean analogue. 
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In some of its characters, P. brasilibathynellae shows a relationship 
with P. vicesivna Klie, from Germany. The two species are similar 
in the lack of a rostrum, in the absence of a dorsal series of spines on 
the last abdominal segment, in having Enp. P.l longer than Exp., 
and in the structure of P.5. P.5 in P. brasilibathynellae has only 

three spines but in P. vicesima has four, though in both the “aussere 
und innere Borste [sind] am langsten” (Lang, 1948, p. 1236), and the 
outer of the two terminal setae curves strongly outward. 

Of the remaining South American species of Parastenocaris (P. 
staheli , P. surinamensis , and P. chelijer) 1 only the last exhibits a rela¬ 
tionship to P. brasilibathynellae , in the structure of P.l, P.2, and P.3. 
P. bidens Noodt (1955), which also lives in Brazilian waters, is quite 
different from our new species. 

With regard to Parastenocaris hurdi , it is of special interest that 
P. hurdi has many similarities to P. jonticola Borutzky, from Russia. 
The relationship lies not only in the general form of the legs, but also 
in them structural details, mainly those of the cndopodites. In both 
species the terminal article of Exp. P.4 is curved in the same maimer. 
The male of P. jonticola is still unknown. 

A comparison between P. brasilibathynellae and P. hurdi shows 
that the two species are quite different. This difference is especially 
striking in the form of P.3 male and of all the cndopodites. 

Ecology 

The two new species described here live in association with Brasili- 
bathynella florianopolis Jakobi (1958), which dwells in the subter¬ 
ranean water of the well on the property of Mr. Olympio Pircs, a 
fisherman in the village of Lagoa on the maritime island of Santa 
Catarina, Brazil. The maximum number of specimens are found in 
the colder months, May to October. During the warmer part of the 
year Parastenocaris , like Brasilibathynella, appears to retreat to the 
more temperate inner spaces of the interstitial sand system. Physical 
data at the site of collection were as follows: Temperature, 22°C; pH 
6.5; salinity, less than 0.2°/ 00 ; time of pumping, 45 to 60 minutes. 

It should be emphasized that the well water is fresh (cf. Jakobi, 
1958, p. 26, 31-32), although the brackish lagoon water (about 11°/^) 
is only about 20 meters away. The well has existed since 1951 and is 
4 meters deep. It has a Norton tube, placed in the sand of old dunes 
already covered by vegetation. Many years ago the site of the present 
well was in a lagoon connected with the sea, which is now about 1 
kilometer away. This connection was eliminated by general eleva¬ 
tion of the coast and the subsequent formation of sand dunes. Mrs. 
Pires stated that the well has never been dry and is locally considered 
as the best drinking water available. 


396 


PROCEEDINGS OF THE NATIONAL MUSEUM 


VOL. 113 


Collection of subterranean water samples almost everywhere will 
yield Parastenocaris . Even in those regions where subterranean 
water generally contains sparse typical faunal elements (Central 
America, the desert of Peru), the genus Parastenocaris always occurs 
with remarkable frequency (Noodt, 1959). In spite of the ideal 
adaptation of both Parastenocaridae and Bathynellidae for life in the 
interstitital subterranean system, the two families are not very 
frequently associated. In this connection the findings of Noll and 
Stammer (1953) are of great interest. These authors collected samples 
of subterranean water in 148 places in the Main River valley near 
Aschaffenburg, Germany. Bathynella natans stammeri Jakobi was 
found at 27 localities (=18%) and the genus Parastenocaris at 23 
places (=15.5%), but the two genera occurred together in only 11 
wells (=7%). 
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